Suppose that u(t) is a solution of the three-dimensional Navier-Stokes equations, either on the whole space or with periodic boundary conditions, that has a singularity at time T . In this work we show that the norm of u(T − t) in the homogeneous Sobolev spaceḢ s must be bounded below by cst −(2s−1)/4 for 1/2 < s < 5/2 (s = 3/2), where cs is an absolute constant depending only on s; and by cs u0 (5−2s)/5 L
In his seminal paper on the three-dimensional Navier-Stokes equations, [6] showed that if a smooth solution loses regularity at time T then necessarily theḢ 1 -norm must blow up with the lower bound
He also gave (without proof) lower bounds for such 'blowing up' solutions in the Lebesgue spaces, namely
proofs of this lower bound have been given by [5] using the semigroup approach and [10] We extend the lower bound in (1.1) to cover 3/2 < s < 5/2, and give an argument which shows that this rate of blowup also occurs in the case of periodic boundary conditions. Recently, [1] investigated lower bounds on blowup solutions inḢ s (R 3 ) for s > 5/2, and obtained the result
In this work we obtain an improved lower bound for this range of s, Note that these both respect the rescaling of solutions, but the new lower bound is asymptotically greater than the first.
